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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new metal 
coordination compound capable of realizing a 
luminescent device which emits the light with high 
efficacy, maintains high luminance for a long period, and 
further is decreased in deterioration caused by 
electrification. 

SOLUTION: This metal coordination compound is r.,-.-^,; ■- ^ r ..- : 

expressed by the formula (I): MLmL'n [M is Ir, Pt, Rh or iffil (0 7 v # 

Pd; L and L' are each a bidentate ligand, and are " p ^ r <^ :% 

different from each other; m is 1-3 and n is 0-2, [Y;\- " ^ " ^ f 

provided that (m+n) is 2-3; the substructure MLm is 
expressed by the formula (2); the substructure ML'n is 
expressed by the formula (3) or (4); A, A', B, and B' are 
each a cyclic group which may be substituted, provided 
that A and A', and B and B' are each coupled together 
through a covalent bond; and E and G are each a 1-20C 
straight chain or branched chain alkyl or the like]. 
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^P>2 O<73iE0«*fc(i^-««cOT/W^/i'S m.Tt\>* 

14-0-, - s-, -co-, -co-o-, -o-c 
o-, -ch = ch-, -csc--c-S£&*.£>*v^ 

*$*i/tv^Cfc±v\, ) *fcrt«fe*fc#b-cvvct>J: 
^ftss (Ri^itt^^^, ->7vg, =b 

Bl, R*J|R-7«l*»6>2 0OlMiWft*fctt^«tt«>7' 
(^T/v^/Ht© 1 ot L< Iii8t*v^ 2 
ofiJUiW^Wgri-O-, -S-, -CO-, -C 
O-O-, -O-CO-, -CH=CH- -C = C- 

} o AiBfc'ilfA' irB* tt**e*CJ:o 
P> 2 0 OiE«ltt*fcB:»tt«©TA'*^3t «7^A' 

v\, ). *fctt«l«6ft*urv^rfcJ:v^*«ai {*« 

tfegW^oyvi^ ->T/g, M)T/v* 

' 6. ) . '*an««ki 2 o oattttBd«fto 
2o«±»^fv>'itt-o-> -s-, -co-, - 

co _ 0 -, -O-CO-, -CH = CH-, -CsC 
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»|*gBi:UTk5V*riSMK*B' ttt'>4<H- 
o»±<OTIB— (5) -e^£Jx5©&g£*L.-tt> 

IflS2] Y 

(5) 

-jR* (5) ic*ufctt«-ttw©**ats*a!RS»« 

ftlffcS^, IttSA, A' , BfcSVMtB' 

B' -C*>5»£\ 3t«gAfc5W4SI:|£gA' *<D*U* 
-£-£t7jH% YI4C = 0, C R R * , C = C (CN) 2, 
0£fcl4S£^U R*5,fct*R' tttJl^Wt**]*-?* 

1 2 0©E»tt4fcliMt©7^;v 
g (KT/^/Ufffllo^K I4B»14V>2O0± 
o^w^gti-o-, -S-, -co-, -CO-O 
_ x _o-CO-, -CH=CH-, -C = C-*fc« 

-«ro^#^g-c-g#^^?>tb-rv^-ct>J;<, mr;v* 
v\ ) *fcne^g=Sr*u-cvt:ta;v^#^g 

Sigl4/\nyvM^, ->ryg, =>ng, MJ7^ 
jUi/}) >vm (^T/V^r/V-gli^rtv^ttliitb-CR^ll^ 
»1 d^ib 8 CDi£^tK£fc»4#ll£#^T/^/WgT-fc 
5. ) , HHMK-Wtl *»b 2 0 ©iMM***:tt£*tt© 
T/w^A-g (SET/u^^g'^w 1 ot> b< WSt/iV 1 
2o£JL±ro^^l^>'g(i-0-, -S-, -CO-, - 
CO-O-, -O-CO-, -CH=CH-, -CsC 
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/wgtt^^HaascuT^aiJS^* 1 8 
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-CH = CH-, -C = C-XW.%$k%.bfoX^X 

Sfrrvvrfcivv ) , L-cv>-cfciv^SF« 

£ (Kr/^/uSf© 1 ot t< l«8L*^ 2o£(± 
<£>^f u l->-gl±-0-. - s - s -CO-, -co-o 
-s -O-CO- -CH=CH- 1 -C£C-fIJ 

vmm*\cW&&tiX\'^X k ) Sr^-To ) £^ 10 

[if*3S2] StFlE-^S; (1) »c*5V^T«P^#itM 
L ' _.#ttrl5-«5£ (3) T-^lts;: b*mWLb-tz> 

i i-iE^o^Miete^-a-^o 
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[f«*«5] tfjis-j&ss; (i) Kis^-tflME— aasfc 
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[W*^6] ffisH— (1) (d*5V'T, MiWy-^ 

* Affcs r t z&mt-rznxiM. i ~ 5 wrtia>\z 
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Sv -T-^^vi'g, fur/wl, 9 — 7/)s3ru/ W/w 
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fcsrt t i-5ts*« 1 ~ 6 ©i,v*"*L*»fciafc0> 
tv3ii:ur, fyv^g, fy/-^n, t^ys^s 40 

frb M t£fl 5 g&S ft- # L, TV t J: V ^#gtST?fc 5 
i t ft t i-SfS*^ 1-8 © v^!K*»te«itt© A* 

Ete{b£*. 

[ff*^10] «ria«»*fc*L-CV*T'fe.fcV*3Sr#|| 
[If*«l l] HfrfESMfcSA, A' » BiSitFB^ 
/Wdr/VSffDlot L< lilIL^2oH10^fU so 



>Sli-0-. -S-. -CO-, -CH=CH- > - 
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=A-£, >/77 =/l-£* fc S?^< > ^^3i=/US 

ft^lr. Ri, RiteZfi^ivl&ALlsXfrm. m. 

ItfeboTtS<, nlil 2 0©S^c$:^-r) , 
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f ir N u jfe v * > ^ v- >-m \-tmm \z m # ^fe o r t s 

9, 9-^7/^;V7;^l/=/H ( i?-<vy7 9 
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(1) ^*S*bS**Bttft*«****mi:Ut 

ist-? ic ga-r s t> © "C fo 5 o 
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[0 o o 5] JifcJifctt, «^»SStti**Wtt**+ 
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[0009] ^*$tu-cv^sft;^W^5:iSkii. X«i : 



Improved e n e r g y t r a n s f e r i 
n e 1 e c t r o p h o s p h o r e s c e n t d 
evice (D. F. O' Biienb, Applie 
d Physics Letters Vol 74, 
No3 P 4 2 2 (1 9 9 9) ). Xfifc2 -Very 
high-efficiency green org 
anic 1 i g h t -em i t t i n g devic 
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ed Physics Letters Vol 7 
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— bi phenyl 

BCP : 2, 9- d i me t h y 1 -4, 7-diph 
eny 1-1, 1 0 - p h e n a n t h r o 1 i n e 
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Ir (ppyli^'J^^x^J^f 
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_ n _o-CO- -CH=CH- -CsC-fSt 

&*.e>*vcv-ct>±<» «et/i"¥A'* i I , ©**» j ?-»* :7 

ttiftmfi<DTA>*A'2£ (RT 1 ot> L< (4 
PS^LJ , iVN2o«±W7 t ^^>'S»4-.0-, -S-, - 
CO-, -CO-O- -O-CO-, -CH=CH 

_ x _ C sc--e»#&xib*vt^-ci>£<, ^ r/V:3f ' 

v\ ) £tjH\ ) £r^i~o ) o 
[0 0 2 6] AtB*5£tfA' B ' ttM^Cio 

[0 0 2 7] E&itfGli^ft^^W^l^k 2 
0©Eil**fcH:»tt«OT/w*A'* (Br***-** 

fc»4g&g£r^r^'0 N Tt iv^#8t£ {Stt&S»4^ 
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[0 0 3 0] -«* (5) icSLfcttfrl*-©**** 
jMKHtoWMTCfc**^ StttSA, A' » BfcS 
VM4B' i: fc^W i©ffiSM«SB$> 

A' itf>#3£-S-£*i-o 
[0O3 1] YttC = 0, CRR' > C=C (C 
N) 2 , 0*fcf4S£*U R*5£tfR' IMrJvCTt* 

2ogt±<o^^v^st4-o-, s— i -co- - 

CO-O-, -O-CO-, -CH=CH-, -C = C 
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V^2o^±^D^f l/yM-O-, -S-, -CO-, 
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i\ } 

[0 0 3 2] -jftiS (5) ^fM^Dyyj®-?, > 

ryg, ^hoi, h y.TVMM^y ;H (Kr^*^ 

ltMtt^7;^;Htfe5o ) . «*«^*ia>&2 

co lot u< tePgbfcv^o&i^^u^te-o 

— s — „ -co-, -co-o-, — o— co— % 20 
-ch = ch-, -c = c-xmz&?tt>inx^xh± 

JK^ft 1 d» h 2 0 ©Sitt^ fcf^Ktt^T 
(R7^^/wlf© lott<HBSU^2o£Jl±© 
y^y^attt-o-, ~s-, -co-, -co-o 
-s -o-co- s -ch=ch-, -CsC-ftt 
Jfe;te>tvCi^T<> J: < > S7^^;Hf©*iI^|j;7 
^m^lcB&SaVTV^fc £v\ ) ^r^-To } 30 

fc«tv\ ] 

[0033] ##E<D&«Ett{fc^tt. tMa-«a; 

(1) icfcv^SMMfcJiML' B 3»«ttB— Jtt* (3) T- 
(1) K^TnasOTfcSr tME— K 

*5VNTmrfB— j&a; (5) oy^c = o^ titCRR' 
fc^:^ stria— «a; (1) i^tM^y^^At 

*3»fiPSLv\ 40 

[0 0 3 4] *tz, mmmvtmB&xximWimB* 

aV^Mfi&LT, y^—frm- ^T-t?*?" 
^Ttiv^fil (K^#SSSr«^i-5CHS(01 
w;i#i!l-»tLVV so 
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Sfel 35* fe 2 0 0|!««SfcttMJR©7;>^^S {SET 
/i^A-g^O lotK W:W«L*V^ 2o£jLbO;*^ 
>-S»i-0-, -S- s -CO-, -CH=CH- - 
C = C-Xm$&?L(btlX\,^Xh£ < . St7/U^r/H.t 

^iott<ii2 ojy±to ^ f i^ySiilM^Lt 
v^fc J:i^2fl6*>5£*5*S (iiM^Nnyyl^, 

2 OOjS^i^itt^fettfOT/u^ 
£ (KT/u^/i^**p©lot>U<«:Bia5Lftv^2oa± 

k«fcv\ ) £r^1" 0 ) T-fi#»;t&;ft/rv^fcJ:<. K 

fc<fcv\> } ^ tllfti^f M5rtt 5 ^ t u 

[0 0 3 7] «Mc, TIE— «^ (6) X7F£tLZ>£tmm 

[0 0 3 8] 
Hk7] 
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[0 0 3 9] [XJiCRR! , OS^IiSSr/TUR, 

liSfcliM©7/^;H (»r^/H;w:Cn 

**lC«#!ftfoo"Ct>A<^ n'tt"l"*»fe 2 0(D»gfc£rg 
?) , @&££*LTt> X^y^^S, 9, 9-i?T 
/W^7^*U=/H % ^y/77^S^/c^^ 
y/fi-^SSr^to Ri, RUl^jh^Mi&UT* 

■Eft*:**-)'* IM^ttr't)J:v>7x^H^- 

"To 9, 9 -^T/V^r/W^/W^-l/^/^S(OT/U^r/UJ±ii: 
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\t 1 2 0 (DWS&^-t) frbmittlZ* ] 
[0 0 4 0] ^B^(Da^**^t4. Sft-ttCtStt«b 

[0041] ^^gp^rop^^^^Siix -iietti^ft* 

All U tz. ^ k Z ¥rWt. k -T 5 o 
[0 0 4 2] 

[0 0 4 3] ^^tcJS^fc&MBB&tt^tt:. «H3ttt 

MLCT* (Metal — to — Ligand cha 
rge transfer)lgttI*^-t*Bfitt 

k%\m%&%tf*-t%° 

[oo4 4] <m^m>uT^tt^h^mmx'^-<>b 

[oo45] (i) m%k%.%<DW£jim 
m^n^mt. mm^m-r^^t-o^xm^tz^ 

VC^m \C * ti t A/ if % e>*tft < * s © 

[0 0 4 6] (2) gfftilX*. 

5. * (sample) /<!> (st) = [Sem (sa 
m p 1 e ) / I a b s (sample)] /[Sem 
(s t) /I a b s (s t) ] 

I a b s ( s t) : Umn&<D®1&-t : Z>$L&X(Oi&!VL& 
S e m ( s t ) : Wi C&gT?IbigUfcl$©«*fWW$& 
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labs (sample) : 1 f${fc^tf>Bj&-r5&ft 
Sem (sample) : H CSEftT-Big LfcRfW g W 

[0 0 4 7] nff r (ppy) 

[0 04 8] ( 3 ) 

[0 0 4 9] 5t-f<k-g-igjtr^nn*/UAH:^»U, ^ 
o mfo±\'mo. i ^mroff^-c-^t^a- hUfc, r*i 

X'ffi&fe&S 3 7 nm»ll^f-)t?:^iMl 
[0 0 5 0] ®M<D&% 1 &&* Iobfctt, t»«© 
I = Ioexp (— t / t ) 

[0 0 5 1] ;^H©##*tt4©*3te*?-iR*tt» 0 • 
/j s e c kM.0-foXlb^tc B 

[0 0 5 2] »UWV^i:(4< ELl^ltt 
[0 0 5 3] ^iTf*^#fett®*©^WSr^V\ tt 

, is_^ (i) x'^£frz>&mmmt£®z&ft*'i>tt 
[0054] fiffia-«A (i) T'^tvS&JSia&fc-B- 

■ fc©5*,ntt#SL<tt0*fc«:lT?*>!K *0#*L 

(3) -e;j*£;h,a*£-a*#*uv\ *fcfltria-»* 

(5) lC*3V>TYi5c = 0*fcHCRR' tfcSi^ 5 

[0 0 5 5] Hft. *38M©W«-C*>**riB— 
,o (5) ^5j*£;fc3*#«S**r5w*K:J:0**«* 

•iwa-«* ( s ) x-*zti6%m$k&i> i ft&-r : b ztx 

[0 0 5 6] £lT©Hl£WJ"^i"-i 5 

so #»-cfe5MIE-JKS; (5) t*$$li53?fIf!IS* 5 
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•9. »3teifc**sfa±b-t\ *^4*tt#ftJibfc*><D*% 

[0 0 5 7] * 6lc*»W03B**^tt^ HI 1 

(1) T^$tt5^SiBffi<t;^«r^tpS 

##*bl\, 

[0 0 5 8] ^W^Wft*? *rttH 1 lOT^L 

[0 0 5 9] Hlfc«tfcJ:5K, -KtiELi^ 
HWfil5±i^ 5 0-2 0 0 nm<DHi|:^oS. 

[oo6o] ii ( a > -m, ^mm^^tm 12^ 
Ttt. th^sns^ 5 ;*^ & i t if ^fflv^ ^tt^ mwm 20 

mi 4^^-;HSil 3^*-/vi£A£rb^*r< b 

[0 0 6 1 ] *jtS 1 2 tc"f± x *|S?g<^^«iSrfflVNT 
v^5*^ ^i2113l:it 0J;ifi h y >3L^/Uv? 

5 0 30 

[0 0 6 2] »±<0«rtSr»o*^r4«»W»»ttt^ 
U ^M«&1 lSrlgffiKU 4 4rB&Hfc:b 

2tcaA^tt. 5*»btt*— /is&EiXZti 

^osas-wssfc-t-s. z<D$f*— /CftskMi 3^m-^o 

:/u y ^v^»(Oft«Sr*fc b, l&ftil 1 2 i*— /HI 

sin (Drfl^s®^tt5sss^*^±jS s 9 . 

lr(CH 3 COCHCOChb) 3 



[0 0 7 2] 



[0 0 6 3] HI (b.) T'te. 131 (a) <D& 

mmm 1 1 i:^7ts 1 2 ©mu^ *?-iiasji 1 6 

bT\ i!3M«^tyT^D5r^y/i^t5^ 

fit, «*.'fl. ^t^T/-/^iMi^fflV^^i: 

[0 0 6 4] Sfc. 01 (c) »c»-*-J:5fc, iSTfc 

2 N BjB-T-atkRjhli 1 7 , m^^s 1 6 , RXf&m 
mmi l^?)45 4l*rili:t5rita*U^B-c 

[0 0 6 5] <73J^ffi-CI4, TtrTsCfT 

[0 0 6 6] WT, H2Srf?HHUT» *5SW©*^te*i 

[0067] H2i4 4 vLm* bwrn^mzm 

SEjfe«cttlii*igiSASiailSir5. *aEflr*K9-Y^- 
(4, y— hilSl^Gl, G2, G3. . . GnSrJd&fg 

[0 0 6 8] *»M©383t*f»«r»*Ji»::fflv^fc**^ 
[0 0 6 9] <-g-fifeS^fB**Sft?l»*^K©flaiB— 

(1) x-7F&tiz&mwimk&%)<0'&m&&(om& 

[0 0 7 0] 4 l) ATHr^/UT-fe h ^SrW^^t 
Lt\ XL-£E«£f-««KJ£:f:fT*5. 
[0 0 7 1 ] 
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lrCI 3 .XH20 
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2XL 
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[0 0 7 4] 0:4 4 0>3lfll3§A, A 9 , B, B ' 

Pi: i\ J Pr - JLV 



Ph1: 



18 




[0 0 7 5] 

Mbi o] 



Pyl: fl T Py2 




[0 0 7 6] «l-«4 4©««5fiA, A* , 

B, B' om»fcbT4»i-535r»«»»C«fflb-CV^ 
5Ph 2 - D B T 3 I^Ti^ LtftSIrS ttl/^o 
fcftTU ^fSSPh 2-DBT3©W»R'5-Rb"C 



*i-*4 4ic^&t)^fa®^^r^^v^^ *istj 
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[0 12 2] 

[0123] <nmm 1 > m^it-sw o . 23^ 

[0 12 4] 

[Ibl2] 40 
H 3 C .CH 3 H 3 C V/ CH 3 





[0 12 5] 2-3— K- 9, 9-^f^7^*l/y 
307. 3 g (960 mm o 1 e ) . It^^ h9 t K n 
77V10LS:3()LEP77^='lcAtt, T/V^ls^ 
SET- 7 2--7 0^lC#a&#Uft#bl. 6M n 

^to'&mti^^zftjimw^iZo z<o&- 7 3 — 7 so.; 



ltt&mffltVt£&h*$&h}) *f;V2 0 9. 5 g 
(-2 0 1 6mm o 1 e) Sripfc*^ h7t Kn77^1. 
3 Llc*^bfct>«>«:2l*IBtfj(ITUfc, RJ&«*r— « 
**»^S«Ufctt, 0-7tK*ot4N-.i 
1. 6 L&3 0#raWT?KTUfco *z<0'$l\\ 

H "Sr v- P io Vjvio 7Mo*^b : b A« ^/B 

ftj.?vw 1/1) TttHKU ^BP^Wf/ 

a^ssa, b/^>\ Bifci^-A— bA^^— t h7 t 

(9, 9-^f^7^t^) T^a: 
4:32. 0 g (IR* 14.0 %) £#fc 0 
[0126] 

Hfci.3] 



(51) 
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[0127] 3 0 0mL^3oP777nlc2-yp ; e 
tT V Z?> 8 . 5g (53. 8 mm o 1 e ) , 2 - ( 9 , 
9-^^f;W7^t^/U) ^oy^l 2. 8g (5 
3. 8 mm o 1 e) , F/^y5 5mL, m^y— ;V2 
7mL*5itf2M-R»t h U **zkiS«5 5 m L £ A 

^^—/l^;*:^ » /n^v^A (0) 1. 97g 
(1. 7 0mmole) ^MX.tz. 0 *z<D^ mM%M~Y 

4»ttfcfcSS-e*8fcU *ttESr«JE«Hbfco 

Kn77V: 10/1) 4o it5v-i) ^y^7A^n-7 
h : ^*^/Wit3:^: 8/1) TJIWctt 

Mb, C02- {2- (9, 9-^^;V7;i/t^ 
*0 } tf y ^yoi«««ltttt#»i 2. 2g (JR* 

8 3.6 %) #fc 0 
[0128] 



lr [CH 3 COCH=(CO-)CH3]3- 




100. 

[0 12 9] 1 0 0mlO4oP77^3lc^ytP- 
;U5 0ml5rA^ S^y^LWU 3 0-1 
4 0tt*2WWf^L^ o ^yto-/^l0 0t 
STScifrU 2- {2~ (9, 9-^^f/U7/Vt^ 
/U) } fc° y 1 . 6 9 g ( 6 . 2 3 mm o 1 e ) , . 

yv?>>A (i i i) rtf/urth^bo. so g 

( 1 . 0 2 mm o 1 e ) £ Aix. aSffttiBKT 17 6 — 2 

i 9 t c-e5^r^o^i&^uy-c 0 gis«)S:iij^9t 

TlN-fiS3 0 0mlCiiAU ttJR^Sr»5l • 

U 1 0 0t:Tf5l*niIWE|£aiUfco -0>ttJKW«:*n 

SU hy^ [2- (9, 9-v ? ^^/^^/V^-l/>'-2 

--ov) b*y^>--c 3 , n] >r y (i i d © 

^fe&*0. 17g (JR*2 1. 3%) MAL 
DI-TOF MS (^r h V v 9 *Zsfc-lffi 
mmMW&ftffi) \C£ 5 ^{b^fecDM+T*fcS 10 0 
3. 4S:WlBb*:o :^WtoPL7^h;W 
CO^max (f*^«fi) 1*5 4 5 nmT-fct). *^ 
!R*tt0. 2 3T?fcofc 0 



[0 13 0] <^ 

A) 

[0 13 1] 
[ftl5] 



2> <«7j^ffc^4SlNo. 4 3^ 



H^CHa BMQ~Br H^CHs 



H3C 



[0 132] 1 00mL(^)3oP77^^l:2, 5 - 
^n^-b°y v^l . 1 8 g (4. 9 8mmo 1 e) , ^ 
Jfi0!llt?»fc2~ (9, # 
n^®?3. 5 7 g (15. Ommo 1 e) , h;Vxyi 
OmL, x^/wP5mL^J:{;2M~^tMl!>^ 

T hy**- (h y :7^~/i^;*:7^ » s^WJ* 

(0) 0. 35g (0. 3 Ommo 1 e) &1W?LtL 0 * 
com, li^IT^l 2Npra5S«£S^bfc 0 SJS<*T 40 




8L EJfc«**ftbTWmbfc*Ni«:Jttt • zk&bfco 
COJftilO /H 0 OmLSriJ0iXS^f«»ft 

«ffiLfc 0 c^ 0 s 0 ^7;>^t^7A^p-7h 

^/-/^^^-XrS^ H B B bT2, 5-f* {2- 

(9, ^^^f^/vti/^) } fy.^^tfesg 

B B B Sr2. lOg (IR*9 1.! 0%) #fc 0 
[0 13 3] 
Iftl6] 
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lr [CH 3 COCH=(CO-)CH 3 l 3 




[0134] 100ml (D4oP77^ 3 ^^y"fe p - 
^BOmlfcWU «^J^U*bl30-l 
4 0 < C-C2«FlBJB»«»Ufc. ^5to-^tl0 05 
4-Ctt»U, 2, 5-^* {2- (9, 9 
/t^l^/V-) } fyv?yi. 85g (3. 99mmol 

e) , >fy5**-* (III) Tir^/KT-fe hO. 

4 0 g (0. 8 2mmo 1 e) £rA*U tiMST 1 8 

o-2 3 bx:x-5mmummw^tzo r** 

ftiPbT 1 N-S^3 0 0ml M&AU it®^Sr5«ffil 
•yjcjfcU 10 0tt5^fl»I88lt COttJK* 

laUth^ C2, (9, 9-^^^/W^/^ 

fcfyv^-C 3 , N] -YPS^* (I 
I I) <0f£fe«*O. lOg OR* 7. 7%) £r#fc 0 
MALD I-TOF MSCJ:^ r (D{fc^OM + "Cfc 

5 1 5 7 9. 6^rmmUfc 0 :Oft^«©»«©P 
^b/KDlmax (**383t««) »5 9 1nmtfe 

[0135] <mst« 3-ii. it«« i >m*mf&t 

Lt, IH1 (b) lc«i"*aUi3&S3»<0*-7-SrttfflU 
fc. (SKSS15) llClOOnmi^ 

^UT. Stlfti-SWIwttBSi: UA 1 L A 
llMl0 0nmg-C10 0*/^-i^U £-2 
0X1 5^omSI§:^T^m@®^ s 3mm 2 ^7fe 
5 J: o Ufco WIT OS&±l£> STF<0W«J1 * * 
US S:' 1 0 - 4 P -a (OM^ 



fftll (*-A-*fc2SJll 3) (4 0nm) :<*-NP 
D 

*«IJi2 («ftll2) (30nm) :CBP:«45 
l^t41Ettft^* (Siit 5 as%) 
tli3 (1^116) (3 0nm) :Alq3 
^M«ffiS 1 ( 1 5 n m) : A 1 L i ^ (L i ^W* 

i. 8ii%) 

^JRSffiJf 2 ( 1 0 0 n m) : A 1 
[0136] ft, It&m 1 -ettAJREttit***: l^T. 
f£3fe(D5l*»»-e*>5S:iR2^|B«tSnTV^« I r (p 

p y) 3«:/Bv^ 0 

[0 13 7] ITOMi&CAll^atif 

Sf|j:7 0mA/cm^Lto ^f^iC# b*bfc£^f 
^<D5l^;»a^ffiffl^ 60 — 220cd /m 2 "Cfco 
fc. 

[0 13 8] m+HStt&RHk U-Cifc*^**^**© 
[0 13 9] ^fc^^ffi^fc^^®®®^* b£> 

[0 14 0] 
»45] 







mm^nsm (hr) ] 




(6) 


7 0 0 


25ffifc|4 


(23) 


8 5 0 




(43) 


9 5 0 




(54) 


8 0 0 


Ml£«7 


(7 2) 


8 50 




(9 9) 


7 5 0 


M£0*J9 


- - (118) 


6 0 0 


1 0 


(15 3) 


7 0 0 


mmmi 1 


(440) 


6 5 0 




1 r (PPy) 3 


3 5 0 



[oi4i] <nmmi 2>TFT®&&m^x*. 02 . mmz%i&+zmm£>>-v-*x?*%^-c> : fimm& 
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m 5 <Dm&\±£kT<Dm r> x* h z> . . 

jgtHX a— NPD. (5.0 nm) /Al q ( 5 0 n m) . 
#Pi* a — NPD (50nm) /BCP (20nm) 
/A 1 q (5 0 nm) 

a-NPD (40nm) /CBP : &JRBBflMfc: 
(30nm) /BCP (20nm) P/A 1 q (4 

0 nm) 

[0 1 4 2] &*Ett{frfrW4: bTtt, No. 4 8 7£ 
[0 14 3] BHIffttt. 1 2 8 X 1 2 SiUlik Lfc 0 gff ™ 

[0144] < HJK#!| 1 3 > («*ffrfr46N o . 2 4 (D 

31 J609 KD2-^u^t°y^ >- <Dftto 0 i:ISfk^H 
M2-^nn-5-hi; 7;i/tP^f/^'D S^Srfl!^ 

£#«B-efc5o [2- (9, 

-C 3 , N] >f y v^A (III) 20 
[0 14 5] <*lt«14> («*ffc-fr*N.o. 2 5 CO 

1 CD 2 -^n^ee°y v>>-<Dftto9 tCO a kwo o 
d Products. Inc. l2-^uo-4, 5 

wkm 1 1 mm\z LTik©ffc-Mtofc-frrii+5 r. t 

Mi^ [2- (9, 2 — f 

A-) -4, 5 -If* (h!J7^o^f;v) t°!)^y- 

c 3 , n] -r y i^^A din 30 
[0146] <mmm is> (wsffrMw o . 2 6 <d 

^Ifj 1 cd 2 -/D^et B y ^v<Dftto9 icta- Ky ^ 

hy^ [2- (9, 9-^>fA'7A'tuy-2->f 

AO -s-^f/i/fy^y-c 3 , n] 4 9*J9i* (i 

II) 

[0147] <W£0!l 1 6 > (ffi|«fl2-fr*N o . 2 8 CD 40 
SS¥l'l-5 1 0 5 3 '5'f&«©3 2^-S?03feifc« 

1 tP^tcUT?'^ Ky ^^%t^cD2-^p^-> r /v^u. 

^ ^ 3 — K^^^^ 2-/p^- 9 , 9 -v^^/W^ 
A'3j-l^tr#jjfcU WWII fcn«te"b-C2-- (9, 9 

y > ? >tSi£^ii:-C2~ {2- (9, 9-^^/v^/V 
*u=i;i,) } ■Vy^vtr-Mt'U WII«14:IBI«»cun: 

Ky * [2- (9, 9 -^xf;l/7^t^y- 2— <\ . so 
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iv). tf y v^-c 3 , n] j y (i i i). 

[0148] < WfifiSJ 1 7 > .(««ft*4(bN o . 2 9 cD . 
I^Jc) 

WfiM 16©3-Kx? ^<Dftto 9 fcT/u K y ^tt« 

1- 3- K^t3^^Srffiv>5JK^fiiliS^!ll 6 iTO: 

hy^ {2- [9, 9-v> (1-7 p pW 7/Utl/y 

-2--1W] trys^-c 3 , n} -ry^^A (i i 
I) 

[0 14 9] <W6«18> («/Tft^No. 3 0 CD 

WfcWl 6 <D a— K^^cDfttotU^T/vKy s^ttK 

1 -3 - K^^Srfflv>5JK^tt^l6Wl 6 fcHflHcl, 
TSccDib^Sr^-f-^r fc36S**-tf*>5. 

hy* {2- [9, 9-v> (l-^yu) ^/U-^-UV- 

2 — r/w] t°y v^-c 3 , n} 4 y ( i i i ) 
[0150] <mmm n> («*<tfr»N o . 3 1 cd 

Wfcfi&Jl 6 CD 3- K^*>cD{tto<9 tCT/WKy y^ttS 
1 - a— K-O^^Srfflv^5«^ttW6«l 6 kl^^ic 

hy^ {2- [9, 9-v> (1— <:x^/V) ^/W^-l/V 

-2->r/u] try^v-c 3 , n} -ryv^A (1 1 
i) 

[0151] <^IS#iJ 2 0 > (««{fcfr*N o . 3 2 CD 
Wfcffll 6 CD 3— K^^fttot* icr/vKy ^*±§s 

hy^{2-[9, 9-i^ ( 1 --rvvi-) 

2 — r/w] t°yv?y-c3, n} -ry^^A (1 1 1) 

[0152] < WSfll 2 1 > (flfl^fb^N o . 3 3 CD 

1 - 3- K^^ P ^^^^V^^^^^Jg^!)l 6 ^[^#1- 
hy^ {2~ [9, 9-v? (1 ^^/W) ^/V^U>- 

~2--</v] b°y v^^-c 3 , N} >r y v^^a ( 1 1 
I) 

[0 15 3] <Wfc0!l2 2> («*{t-fr»No. 3 4 CD 

wkM i6 03-Kx^ VcDft '*> 9 t/u'k y V ^ttM 

1 - 3 - K** ^ >rSrffl v^SK^ftWBffll 16 k RltRlc 
hV* {2- [9, 9-^ (1-^^^/!^) ^/V^-VV 

-2-></k) tfy^y-c 3 , n} -ry^^A (i i 
i) 

[0 1 5 4] *<WkM2 3> ' («^No. 35<D 
1 6 CD 3 — ^(Dftto.O tCT/V K y ^/^ttSS . 
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(54) 
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1 — 3— K-r# v.£rJ!3v\ 5^^©f**>0 
try v?>Srffiv^5EA^tt^l£Wl 6 

>y^ {2- [9, (l-^^v) ^/l^V-V 

-2— f/k) - 5-h!J7;^o^f/^y^^"C 

3, n} 4 y (iii) 

[0 15 5] <*lt«2 4> (fl*ft*«No. 3 7© 
hy^ {2- [9, 9— (l-x>f3^) 

v-2~-r/v] trys^-c 3 , n} ^ry^^A (i i 
I) 

[0156] <IW(2 5 > (««{frfr*N o . 44© 

^3£#il2©2- (9, 9-i?^f^7^tU=/U) tf;u 
:/^©ft:b 91- 2 — (9, 9 -^r^/V^/l^l/^/W) 

hy^ [2, 5 -if* (9, 9 -^^^/vy/v^ruy- 
;v) t°y^y-c 3 , N] -ryv^A (III) 

[0157] <Hffi#i] 2 6 > (W^fb^N o . 4 5 CO 

H1£0J2©2- (9, 9-^f/V7^tl/=/V) #D 
>gfc©ft*> t> 2 - [9, 9-i> (1— O^AO 

}>})* {2, 5 -If* [9, 9-v* {l-sOfAr) -7 

/v*u>-2—{/\'] tfy^v-c 3 , no >ry^^A 
(III) 

[0 15 8] < #115092 7 > («*flS-a*No. 4 7© 

HJ6#!|2©2- (9, 9— S^^/K^AsfrVci/U) 
i^©ttfc>«9K:2- [9, 9 -V s (1 iV^^V/W) 

MJ* {2, 5 -If* [9, 9 -S/ (1— -O'^t'v' 

/w) 1^-2-^ a] t°y^y-c 3 , n} -ry 

v?*A (III) 
[0 15 9] <^J2 8> (fl^fti&WNo. 5 4© 

^iSWll ©2-^a^etf y v?>©ft^«9^Ge n e r a 
1 Intermediates of Canada 

143116091 t LT^Oft^5:^t5^ £ 

[2- (9, D-^f^/UtV^- 2->f 

/u) -4-7xn/vt 4 y^y-c 3 , n] -ry^^A- . 



din 

[0160] 2 9 > N o . 146 

*JSWIl©2- (9, 9-^f^7^*^^) 
^^©ftfr <9 Frontier Scientifi 
c, Inc. S£0^//77>-4-t:n>'S» 

5 1 t ^t^tt^^^^^t^r 

hy* [2- (^y/77>- 4 ->r a) ifyv^- 
10 c 3 , n] >f y^^A (iii) 

[0161] <*lfc#9 3 0 > (««ffrfr4fcN o . 147 
©-&/*) 

3116091 ©2- (9, 9-^^^7/Vt^/W 
>-^©ft^> »9 1C Frontier Scientifi 
c, Inc. m<O^^^V^iry 4 -4^n >^^r 

hy* [2- -am t°y ^ 

^-c 3 , n] ^y^A (iii) 

20 [0162] <3ll£09 3 1 > (09*flS-fr*N o . 149 
©1^J&) 

3116092© 2- (9, 9 A*) rf* 
:/@t©ft:b 9 Frontier Scientifi 
c, Inc. »(0^>'/77 V-4 -tfuisfk&m^ 

hy* [2, 5-tr* (i;^/7?^-4->f^) tr 
y^y-c 3 , n] ^yv^A (i 1 i) 

[0163] <%mm 3 2 > (««fl2-fr*N o . 150 
30 <D^$L) 

#11609 2© 2- (9, 9-i?^f^7/VtVx;V) t£u 
>-^<Djtt> 9 I- Frontier Scientifi 
c, Inc. &<Di?^>y^*7*>'—4-&*>'Wt$: 
/av*5&*m3!1609 2 ^ra«lCUT»C©{k^S:^-t- 

hV* [2, 5-KT* (v^-O^^^-^oi V- 4 

/v) t-yv^-c 3 , n] ^ry^^A (i i i) 

[0 1 6 4] <3li609 3 3>pi (c) l^fEL*? 
40 [0 16 5] 1. lmm^l7^y^7^Sffi (SBJ 

s«i 5) j:^*-->-^/££*tfc i Torn® m 
mmmi 4) mm&t>\*i 0- 4 p a ©i£*-e* 

i: t T a - N P D l:If l — h0. lnm 
/sect40nmX?Ill »-/VftiSl 6) ; 
&\-&ytmi 2t U-CCBP*fc«6«l"C-&rtU*:b 
y* [2- (9, 9~v ? ^^^/V^^^-2->f/^) 

t e y^^-c 3 , n] ^y^^A (i i i) (0j*fb^ 

»No. 2 3) S: 7 left 5 J; 5 K**f tt 4 
so . .14 0 . . 1 h m/ s eciU y A^ft (^J^{k^ 
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(55) 
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Mo. 2 3)J*0. 0.9 nm/s e c left 5 J; 

[oi66] m^xm&^fcmffiitm i 7 1 tt^y^ 

^p>f ^BCP 5r^* U — h 0. 1 nm/ s e c TM 0 

A 1 q 3 &r|S<r hO. In m/ sect*20nmO 
J¥^Ti^L.fc^ (£JR««1 1) £ LTT 

/U* n £A£|£if h 1 nm/s e ct'l 5 0 n 

[0 16 7] :(Oi^EL^^^b/^Amax (ft 
f± 5 4 5 n mXh V , MA 1 0 0 c d /m 
2 "CI 2. 4 1m/W, 6 0 0 cd/m 2 t*13. 6 1m 

[0.16 8] <^IW3 4>W^ft^No. 2 3 Oft 



fo9^SOfi«2-C-frj*bfc [2, 5 -If;* (9, 

N] (III) «^No. 4 3) £ 

riSUfc. 

[0 16 9] ^(Di^(Z)EL^^^ b/^lmax (S 
Ii5 9 0 n mtfc 9 . 1 0 0 c d /m 



2 "C2. 4 lm/W. 3 0 0 c d/m 2 tl. 91m/W 
[0 1 7 0] 

.HM!G>»*i gLUK?JlG>.fc5l^ *WB— «A (1) t? 

6>i\ Av^miKMC 

10 [Ell] ^M^ISJtSR-T-O— ^JSrSi-HTfc^o 

[H2] e Lm^-tmm^^m^tc^/ucDm^co- 
i i 

1 2 . 
1 3 /M&i£S 

i 4 39itt« 

1 5 mm&R 

1 6 setting 

20 i 7 ©e-^&tfc^ihji 



[HI] 



[12] 



(a) 




(b) 




i4^9J«fc 
163£9I3£^ 



Gl 



G2 



G3 



Gn 



ail 



E 



1 



IB* 



(c) . 




13 



14 i 
16 S^^K 



(56) 



#K§2 002-332291 



Z7U V h^l— i?<Offi,% 

(72)»W* * (72)»«# #* 

]Ot«*BKT*. ; 5FaTB30»2* B ET 3 T 1 30# 2 * 
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